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(54) GALVANNEALED STEEL SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a galvannealed 
steel sheet in which the adhesiveness of a plating film is 
excellent. 

SOLUTION: In the galvannealed steel sheet, a base steel 
sheet comprises one or more kinds of metals selected 
from, by mass. 0.1 to 2.0% Si, 0.5 to 3.0% Mn and 0.01 to 
0.15% P. At least a part of oxide including one or more 
kinds of elements selected from Si. Mn and P present in 
the surface of th6 base steel sheet before plating is 
present in the plating film separately from the boundary 
of the plating film/the base steel sheet. The oxide 
including one or more kinds of elements selected from 
Si, Mn and P present in the plating film separately from 
the boundary of the plating film/the base steel sheet has 
a granular shape, and as for the granular oxide, the 
average length in a direction parallel to the boundary of 
the plating film/the base steel sheet is <5Q0 nm. 



http://www1 9.ipdLinpit.go jp/PAl /result/detail/main/wAAAmIaq5NDA41 6204280... 



2009/05/25 



JP 2004-204280 A 2004.7.22 



(i9)B*s«f»if(JP) (i2)ii m ?t IT 4i SI(A) (ii)it8Tais5iHs^ 

4$H20a4-2(M280 
(P2004-204SIUO 
(43)&pgB 3FlSim^22B(20O4.7.223 

(51) Int. CI. ^ Fl ^--73- |c 

C23C 2/08 C23C 2/06 4K027 

C23C 2^ C2 3C 2/28 



mmm^ mm^<vm sol (± 9 m) 



(21) aa®»^ <lt®2002-373579ff'2002-373579) 
C22) mJBB ¥j^l4^12^ 25 B (20Q2. 12. 25) 



(71) maA 000001258 

mSCfPi^f^HEra^BI-TB 2 #3 -t 

(74)f^aA 100116230 

(72) »^ff I£l^ 

wmm-^RmKtKDn—TS i #2 ' b 
(72)^wfr mm vtm 

mS»i^f^HE?l©p3-TB l»2-^ B 

(72) *6- 



(54) LflMtiD^fl:] ^&{t:%inMtt«>t>$fn« 



(57) mm 

imf^m ymm)\ si : o.i««%tu:2.o««% 

Mh : 0.5Ka%U(±3.0«»%Ji^T; P : O.OlMS 



TAMtE 



TttMfiSB 



(a) 



.BMt«t 



TIUiCnD 



(b) 



(2) 



JP 2004-204280 A 2004.7. 22 



Cff'*^ 1 ] 

TmmmtiK Si : 0.iK'«%J.;<±2.0««%J«T. Mn : 0.5H« % J;^±3.0K« % i^iT. P:0 
T> 46 o ^M<?)T«La8«z*B{<:#«E-r « Si. Mn. ?(0 ^ *, (D imm&. ±<D7cm ^ -^ts mit^ 

2 ] 

}§Rl!SiSi6 o ^ ii^Ko 

ti^ymmm tmvz\^^^Hmmm<opi'^i)'^. niss? ©30% jw±t3& 5 c n^^m ^ 
[000 1 ] 

Hrc-^^itmms.misb^ ^ mm.icmt> ^^icmmicn^ nb^ ^ &m<ommtncmnrz 

[0 0 0 2 ] 
[0 0 0 3 1 

^^t<tmm^mt!b ^ ^ mm^ ^ ly ^ ^mic ^ k> tax^ ^ m . &m<Dmm'PW\tifs: if 
ti^?^mt^^<,imiLf^(D&^mmii. v mif^ E<Dmm^i^-v^ ^ ^./^'tf > mm 

[ 0 0 0 4 ] 

?^Ad L fcSi^Mn^-^4f iSfbl^^'J^TfcB C tl 46 o # « D ^ ^ <D 

[ 0 0 0 5 3 

tb-:> ^ & mmm(Dsm<D-^it. tb^^&mtTi&m^cD^micm^-r^±iimitm<D^ 
^tc i s nr s o -r^fc-fe. ^M4'T^^L/'c«s*'<i?®fc^bfc^i^. lift 

A^ascT) %^5S(c ^ « wtg-a t 5 o sfc. 46 € « i; ^-^-^^fb^a* H ±fBS?ib^ 

*^46-pt;aigiT«!a!«<OS®{c#aL. «*-3ifiBOS*S*«)$!|-r«fc46i:^^te,nTV^ 



(3) 



JP 2004-204280 A 2004.7.22 



So 

[ 0 0 0 6] 

fc46 -o ^ -r § 7? s (#fF3S:ii?3. ^#fiF3t®c4. s^n^ms) if A^isa^^ nr o 

ti T V^ 5 . 
[ 0 0 0 7 ] 

[0 0 0 8 ] 

[«F^3S:iKn 

[ 0 0 0 9 ] 
[#W3ii52] 
#M ¥8-246121-^ 
[0010] 

[itW3tit3] 

[0011] 

[# f^3i:«^4] 

#M ¥5-263206^^^ $g 
[0012] 
[#f^3t«5] 

¥ 7-252622^ li^Vffi 
[0013] 

[^^*^SIifc L J: 5 i:-rsSS] 
coo 1 4 ] 

[K M ^ -r S 4i) CO ^ g] 

(DTft&aiS*'^. Si : 0.lSa%^Ji±2.0Ka%JU(T. Mn : 0.5«« % W±3.0K » %J^T. P 
:0.0lS«%XX±0.l5S«%J-XTO5%cDlffl|lSJJ(±;&-g-€f-&^{t^Sl!ffi^46^ ^»!«t? 
feoT> 46o ^ M£OTiftilK«Btc #a-r S Si. Mn. ycD v <D imm&L ± <^ ftM ^ ^ tS m 

[00 1 5 ] 

(2)HulH46-3^^li/Tifia3lg^3D/b^e.Pig|^tiTi6c^;a:^il3(c^?ft-rSSi. Hn. Pco ^ 
[00 1 6 ] 

C3)mmmm,r-^x . si. Mn. p(Dv %<o\mmi-:i±<D7im^'^tsmit^i)''ib-D'S BL^/rm 
ti T i^fe i! tg t L r v^ ^ ^mmm(om'^ti^\ i?®s?©3o%i;<±T'fesc t^^t^fc-r 

[0017] 



JP 2004-204280 A 20O4. 7.22 



fe( T »£: * ^ ^ PSffl fc IK -r S o 

fc^JI-r S^MjggtcfeV^T. ^APLfcSi. Hn. P O K <b ffel «f Hi L- . £1 

[00 1 81 

^B.§(1)«. -^#{k}§K^^ii-DtSiStc:45(/^T. ^m(D^Ummin^^LrcS-u Mn 10 

[0019] 

^B^(l)lc*3 t/^r . Tlfe.Si®^. Si : 0.1««%«±2.0S«%J;(T. Mn : 0.5KM % Ji(±3. 

oM«%wT. p : o.oisa %i;<±o.i5««% JWT® ^ -^o immu^L^-^tsm^&icm'& v 

^^: i So -T * b . ^ « O ?t S #'t4 ^ ^Jffll S fc 46 . Si:0.lS»%Jii 
± . Mn : 0 . 5« « % ± . P : 0. 01 K « % ± -5 ^ © 1 a M « ± ^ ^ *n § il i: A'' S 

■?-!f#tcra^S:fca6Ta&-5o Sfcx Si. Mn. fe.j:t;P*^. ^n^n2.0Ha%. 3.0Sfi%. 0 20 

^ o 

C 0 0 2 0 ] 

^{b^^fc^SnS^c^^Si. Mn. PtO ^ CO 1 ffl5gJ-X±»i: L fc (O tt. c:n6<?)7C««- 
-&*^v^®?{bf^«46o^;ei^tD^«14{cS]^g^R{S'?^i/^fc46-CfeSo 46o tjfelK/T 
*iS«^®A^^PiSl^nT46o^&M*{c#lt-r§i?{b!t^{ct±. tulE^S^cDil^bil^JX^fe: 
Al S {b !fe *^ S T S c i: A< * S o 
[ 0 0 2 1 ] 

®^bf^(D#ft-r § {SBti. -&^{b5t^ffifii46o ^»«0 46 o (®t -ffifKi'-^^ffi) i: 

Ti6^^(D#Mcfc t) 46 o ^ i e: 5 T'fe t) . ^{b 1^ (i 46 o ^ /T J^fi ^ 30 

I?® UTV^«:V^ Cr^fe-^. Kj 12 88 {b 46 o # /Tflfi ilUg W ffi j!)^ 6 H ft ? 

[ 0 0 2 2 ] 

El«*^^{c^ag S ^^{b}gg4ffi«Q46-3 ^gj«e(^)46o ^ iSm /T itt SI ffi {^J-jfi £7) SI {tl^© 

#ft4^si^iiB^-rs^®<i^0T'^5o (a) {c^R-rj;5tCs mitmitib r> ^ &.m c^- 

[0 0 2 3 ] 40 

Sfc. i!{bi^A^#ffi-r-S46o c«. <5 v^a r $ 

■r<:^ir). mit^^ib^ ^ &m/T^mm^mi}-^ & mm Lxtb-D ^ &.m'pic^^-& litre 

^:t^^J:S*%^§<046■pf?JS)^t^)ag©1^(SJ±?»mA^ffl)^69^^:/^^<:&5*^e,■pfeS„ 
[ 0 0 2 4 ] 



(5) 



JP 2004-204280 A 2004.7.22 



[ 0 0 2 5 ] 

iRl-t^S? (¥t9S^. fi^TraUo ) *^ SOOnnJUi T T? a& 5 i: . ^ {k?§ S6 ffilS «> o * 18*5 <JD 
[ 0 0 2 6 ] 

fpl CD fi 5 SOOnm^ t . m<t^ f}^m=? iJiT ^ ^ C tic ^ ^ m m ±^ ^ if^ i&T ir 

So C tl a ^{tUcDS ? *^500nm;&^ ^ S i: ^-g- L Kjtl^*^ ^>a-^l!i?tti:*iJS:?tl 

[ 0 0 2 7 ] 

%WC3)a. %W(l)Sfc{i%H^(2){CfeU^T. »T®Siai^Tft^T. Si. Mn. P<3?3^®iaS 

TV m^^tsm^tmti'^ Kb ^ & m/~f mm ^^m^-^ i^Mm-^ ti.r -D ^ & m'^ lew tE 
(D 30% u±wtE-r ^ c t^m^-t 

[0 0 2 8 ] 
[ 0 0 2 9 ] 

iff ^ L o 

[ 0 0 3 0 ] 

mmmm^ ^tf^<Dj5:m (omit^oy mm. ^ ^ ti ^ t. isb-:} ^ & m<o mm t (omw:^ 
«t «■ f# « c *^ T # s o 

[ 0 0 3 1 ] 

^J^M'f'fc^S-i^Li^-Sii tiJ^X ^ ^ <Olt. i6-:p#}S4'tc#ffi-r«Al<7)jg7cftfflt<:a-if< 
fc#^P.tl«o f^tJ-^. i6 # MOSi^RS® « Sis Mn> 3 CD IfflJS JI^(±c!D 

s (omitmcom^Mm Lfcm. mm^^mmMmtb -o % rsicmm l . :k^^x-^^it^m 



(6) 



JP 2004-204280 A 2004.7.22 



i:^§i6o^^pcD«i^i4*^a$fjc:^*). m m ise ic m n tc-^ ^ it ^m^m *(>•:> *si:k*m# & 
n -5 o 

[ 0 0 3 2 ] 
[0 0 3 3 ] 

#HM) ^^JQILf-ct). ^i6ii^^®Jciffi^c7)Mffl!a*Sfi-r C i:. i: JO'S # ;! e. tl -5 . 
*?^B>^ -p a ^ o S « K S S ti * v> o 

C 0 O 3 4 ] 

if!fEgB46 ^i!«fc33V^T> T ftS © « jg;^ ^ o T !^ KS ^ ? n "T . il^cDSIiiJfe 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

^^tiaa^ff oTS!igLfc^#ft}gsiiffi^46-p is^KffeSo -a-^ftsaa^. >Si^ftDFe 

iiJS {±9.5- 1211 «%tc^« i fc Lfco 
[ 0 0 3 8 3 

fl T {± s 20g/lOBU®?}S (pH : 2.5) 5# S W L ?]< jjfe ^ SiS b fal^f iinf^ ^ t? 

j^i««-fT-5A- (JfflSX) . Z0g/\(Omm.m (pH:2.5) fc5i0>P^ g« L7j<?5fe^i5S Lfc 

[ 0 0 3 9 ] 



(7) 



JP 2004-204280 A 2004.7.22 



[ 0 0 4 0 ] 

% jflij ^ L T fpfiB L o c c r- . K P - - K ^ i: . rS 

[ 0 0 4 1 ] 
[«ll 



tr- F fc tS^-rXcDjf L#t^1^Mtt4903N(500kgf)i: L ft o 



tit 

mm 



IS 

e 
m 
m 

4a 
M 

* 

mil 

G 



^ as 



% 

Si 

o 
a'* ^ 

Y- 



Nl 



u 
IB 

\ 

•a- 



If 



•R 

Aa% 

G AJ 



IS 



»i» If E 

-fe ^ 
IS Hi! § 

ffln 14W +6 

^* ^ 
ffi -> 

g;^ 

?! -i^ K- 

- liZ 

•to" * +6 
^ 3> 

CO :S 



CM 
U> 



14 



• AJ 



-to 

sm G 

«G - 

-O o AJ 



lO 



■to>liU 

i 



m 

CO 



IB^UK 
G 

^^'^ 

Ay 

4e G 

Aj.1?l +6 

±* li «j 

<io o la 

^ hIU e 



m 



CO 



1^ 



AJ ll« 

s G 

S ^ 

*^ «o AJ 

V5 a?ss 
« 

46 G K- 

SB V> 

■Kj' tP -H 

1* ii 38? 
■to>-ftU« 

<in o IB 



J/ 



4^3 



M US jigs 



O 

o 



O 



^4 



CM 
O 

CO 

o> 
o 
o 

6 



a> CO 

CVJ O 

' O 

o o 
d: 61 

CO o 
lo CO 



c c 

o" 
o ^ 

CO CO 

o> o 
cn CD 
o o 
o o 

d 6 
< o 



4i 

IP 

G 

lO 



X 



ii 

rvi 
I 

X 

St* 



G S 
u» 

-) I 

^ □ 

Aa 
G 
G 



E 
o 



-14'xi uj 

■HOW 
M tz. ^ 

as *^ 

P * E 
?! 



(8) 



JP 2004-204280 A 2004.7.22 



[ 0 0 4 2 ] 

^^mmii. itmm t kti^ L r m ^ ic mm 1^ ff Mis- ^ o ^^mmrn i h 2 ^ itmir ^ 
ib-o ^ Am/fi&^mi)-' ^mtitcib-:) t &m'p ic^tEt ^si. un ^^tsm it mitts. 

(2'>o mm ^ ^ ^mmmiic it^-c . t^icmnrcmmn^m-t^^t:ib'^t>i}--^o 

a *^ » T' S o 

c 0 0 4 3 ] 

[ 0 0 4 4 ] 

T. Mn : o.saa % «±3.oK« % jLXT. f : o.oiMm % &.±o.i5Km% ixT cD v % (D imm 

[ 0 0 4 5 ] 

■?? ^ « o 

C0ffi<Dffim*»iB^] 20 

[0 1] :^mmicm^ ftrg^M&'J6-p#il«<7)i6otJS^/T«S»«^Hf^ifiO^'ft: 



[0 1] 



TifiMC 



(a) 



■ mitDi 




Klbtt 



(b) 



(9) 



JP 2004-204280 A 2004.7.22 



F^-A(##) 4K027 AA02 M23 AB07 AB28 AB42 AC12 AC73 AE21 AE27 AE33 



